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DETAILED ACTION 
Claim Objections 

1. Claim 43 is objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the 
claim(s) in proper dependent form, or rewrite the claim(s) in independent form. 
Claim 43 depends on claim 43, therefore it does not further limit any previous 
claims 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

3. Claims 31-35, 37, 41-45, and 48-49 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Chung et al. (U. S. Pat. 5,094,981). 

Regarding claim 31, Chung et al. discloses in Fig. le a local interconnect 
that comprises a composite structure comprising a first metal silicide (38A, 38B as 
disclosed in col 5, lines 20-33), a second metal silicide (40 A, 40B as disclosed in col 5, 
lines 50-66, and col 7, lines 53-55), and an intermetallic compound (36A, 36B as 
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disclosed in col 4, lines 55-57) reducing the resistance of the local interconnect, 
wherein the intermetalUc compound comprises metal from the first metal silicide 
(in this case the first metal silicide is titanium silicide and the first metal is titanium as 
disclosed in col. 4, lines 55-57) and metal from the second metal silicide (in this case 
the second metal silicide is tungsten silicide and the second metal is tantalum as disclosed 
in col 7, lines 53-55, and col 4, lines 55-57), wherein the intermetallic compound 
(36 A, 36B) contains no non-metallic materials. 

Regarding claim 32, Chung et al. discloses in col. 5, lines 20-33 and in col. 
7, lines 53-55 that the first metal silicide and the second metal siUcide each 
comprise at least one refractory metal (titanium and tungsten). 

Regarding claim 33, Chung et al. discloses in col. 5, lines 20-33 and in col. 
7, lines 53-55 that the first metal silicide and the second metal silicide comprises 
titanium and tungsten. 

Regarding claim 34, Chung et al. discloses in col 5, lines 20-33 and in col. 
7, lines 53-55 that the first metal silicide comprises titanium silicide and the 
second metal silicide comprises tungsten silicide. 

Regarding claim 35, Chung et al. discloses in Fig. le a local interconnect 
for connecting a first active semiconductor region to a second active 
semiconductor region on a substrate assembly, the first and second active 
semiconductor regions being separated by an insulating region (32), the local 
interconnect comprises a composite structure comprising a first refractory metal 
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silicide (38 A, 38B as disclosed in col 5, lines 20-33), a second refractory metal 
silicide (40A, 40B as disclosed in col 5, lines 50-66, and col 7, lines 53-55), and an 
intermetallic compound (36A, 36B as disclosed in col 4, lines 55-57) reducing the 
resistance of the local interconnect, wherein the intermetalhc compound 
comprises refractory metal from the first refractory metal silicide (in this case the 
first metal silicide is titanium silicide and the first metal is titanium as disclosed in col 4, 
lines 55-57) and refractory metal from the second refractory metal silicide (in this 
case the second metal silicide is tungsten silicide and the second metal is tantalum as 
disclosed in col 7, lines 53-55, and col 4, lines 55-57), the refractory metal from the 
first refractory metal siUcide being different from the refractory metal from the 
second refractory metal silicide, and wherein the intermetalhc compound (36A, 
36B) contains no non-metallic materials. 

Regarding claim 37, Chung et al. discloses in Fig. le a semiconductor 
device that comprises a substrate assembly having at least one semiconductor 
layer (10); at least one field effect transistor (22) formed in the at least one 
semiconductor layer (W), the at least one field effect transistor (22) having a 
source (18), a drain (18), and a gate (22); and a local interconnect that comprises a 
composite structure comprising a first refractory metal silicide (38 A, 383 as 
disclosed in col 5, lines 20-33), a second refractory metal silicide (40A, 40B as 
disclosed in col 5, lines 50-66, and col 7, lines 53-55), and an intermetallic 
compound (36A, 36B as disclosed in col 4, lines 55-57) reducing the resistance of 
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the local interconnect, wherein the intermetaUic compound comprises refractory 
metal from the first refractory metal silicide (in this case the first metal silicide is 
titanium silicide and the first metal is titanium as disclosed in col 4, lines 55-57) and 
refractory metal from the second refractory metal sihcide (in this case the second 
metal silicide is tungsten silicide and the second metal is tantalum as disclosed in col 7, 
lines 53-55, and col 4, lines 55-57), wherein the intermetaUic compound (36 A, 36B) 
contains no non-metallic materials. 

Regarding claim 41, Chung et al. discloses in Fig. le a local interconnect 
that comprises a composite structure comprising a first metal sihcide (38A, 38B as 
disclosed in col 5, lines 20-33), a second metal silicide (40A, 40B as disclosed in col 5, 
lines 50-66, and col 7, lines 53-55), and an intermetaUic compound (36A, 36B as 
disclosed in col 4, lines 55-57) reducing the resistance of the local interconnect, 
wherein the intermetalUc compound comprises metal from the first metal siUcide 
(in this case the first metal silicide is titanium silicide and the first metal is titanium as 
disclosed in col 4, lines 55-57) and metal from the second metal silicide (in this case 
the second metal silicide is tungsten silicide and the second metal is tantalum as disclosed 
in col 7, lines 53-55, and col 4, lines 55-57), wherein the intermetalUc compound 
(36A, 36B) contains no non-metaUic materials. Regarding the Umitation of "an 
intermetaUic compound formed by a reaction between said first metal siUcide 
and said second metal sUicide'', the "formed by " part of the limitation is not 
considered since the method of forming a device is not germane to the issue of 
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patentability of the device itself and since Chung et al. discloses the claimed 
structure. Therefore, this limitation has not been given patentable weight 

Regarding claim 42, Chung et al. discloses in col. 5, hnes 20-33 and in col. 
7, hnes 53-55 that the first metal siUcide comprises titanium silicide and the 
second metal silicide comprises tungsten silicide. 

Regarding claim 43, Chung et al. discloses in col. 4, lines 55-57 that the 
intermetallic compound comprises titanium tungsten. 

Regarding claim 44, Chung et al. discloses in col. 5, lines 20-33 and in col. 
7, hnes 53-55 that the first metal sihcide comprises titanium siUcide and the 
second metal silicide comprises tungsten silicide. 

Regarding claim 45, Chung et al. discloses in col. 4, lines 55-57 that the 
intermetallic compound comprises titanium tungsten. 

Regarding claim 48, Chung et al. discloses in col. 5, hnes 20-33 and in col. 
7, hnes 53-55 that the first metal sihcide comprises titanium silicide and the 
second metal silicide comprises tungsten silicide. 

Regarding claim 49, Chung et al. discloses in col. 4, lines 55-57 that the 
intermetallic compound comprises titanium tungsten. 

Claim Rejections - 35 USC § 103 

4. The text of those sections of Title 35, U.S. Code not included in this action 
can be found in a prior Office action. 
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5. Claims 36, 38-40 and 46-47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chung et al. in view of Okamoto (U. S. Pat. 4,910,578). 

Regarding claim 36, Chung et al. discloses that the composite structure 
that comprises the first metal silicide (38 A, 38B), the second metal silicide (40A, 
40B), and an intermetallic compound (36 A, 36B) has a thickness of about 7000A, 
since the second metal siUcide (40 A, 40B) is disclosed to have a thickness of 6000- 
I2OOOA. 

Chung et al. does not disclose the composite structure having claimed 
range of a thickness of about 700 A to I8OOA. But it discloses a thickness for a 
local interconnect structure. 

It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to vary the thickness of the composite structure that 
forms the local interconnect as there is no statement denoting the criticality of the 
thickness and as the structure of Chung et al. provides a local interconnect 
structure with a low contact resistance while inhibiting the diffusion of the 
material to underlying layers. 

"In the case where the claimed ranges "overlap or lie inside ranges 
disclosed by the prior arf ' a prima facie case of obviousness exists. In re 
Wertheim, 541 R2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 
1575, 16 USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide 
concentrations of "about 1-5%" while the claim was limited to "more than 5%." 
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The court held that "about 1-5%'' allowed for concentrations slightly above 5% 
thus the ranges overlapped.)" (MPEP 2144.04) 

Regarding claim 38, Chung et al. discloses in Fig. le a semiconductor 
device that comprises a substrate assembly having at least one semiconductor 
layer (10); at least one field effect transistor (22) formed in the at least one 
semiconductor layer (10), the field effect transistor (22) having a source (18), a 
drain (18), and a gate (22); and a local interconnect for connecting the source and 
drain of the field effect transistor to an active area, the local interconnect 
comprises a composite structure comprising a first refractory metal silicide (38 A, 
38B as disclosed in col 5, lines 20-33), a second refractory metal silicide (40A, iOB as 
disclosed in col 5, lines 50-66, and col 7, lines 53-55), and an intermetallic 
compound (36A, 36B as disclosed in col 4, lines 55-57) reducing the resistance of 
the local interconnect, wherein the intermetallic compound comprises refractory 
metal from the first refractory metal siHcide (in this case the first metal silicide is 
titanium silicide and the first metal is titanium as disclosed in col 4, lines 55-57) and 
refractory metal from the second refractory metal silicide (in this case the second 
metal silicide is tungsten silicide and the second metal is tantalum as disclosed in col 7, 
lines 53-55, and col 4, lines 55-57), wherein the intermetallic compound (36A, 36B) 
contains no non-metallic materials. 
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Chung et al. discloses the claimed invention with the exception of 
teaching a memory array, and specifically disclosing what the local interconnect 
connects to. 

Okamoto teaches in Fig. 4D an interconnect comprising a composite 
structure comprising a first metal silicide (4), a second metal silicide (8), and an 
intermetallic compound (10) comprising metal from the first metal silicide and 
metal from the second metal silicide; wherein the first metal silicide may 
comprise titanium silicide (as disclosed in col 4, /. 43) and the second metal silicide 
may comprise tungsten silicide (as disclosed in col 6, /. 49-51), and the 
intermetallic compound (10) comprises titanium tungsten (TiW) (as disclosed in 
col 6, /. 64-66), and that the interconnect structure can be used in memory arrays, 
as memory arrays are well known to be LSI circuits and the structure of 
Okamoto is directed to LSI circuits. 

Thus, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made that the structure be a memory array, and that the 
interconnections taught by Chung et al. be used in such structures as the use of 
interconnections in a memory array is well known to one of ordinary skill in the 
art and as Okamoto discloses the use of local interconnects in LSI circuits. 

Regarding claims 39 and 40, Chung et al. discloses in Fig. IE a pluraUty of 
interconnects (formed by layers 40B, 36B, 34B, and 38B; 40A, 36A, 34A, 38 A; and so 
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on) for connecting additional active areas (18, 26, 30) within the structure and to 
areas outside the structure. 

Regarding claim 46, Chung et al. discloses in col. 5, lines 20-33 and in col. 
7, lines 53-55 that the first metal silicide comprises titanium silicide and the 
second metal silicide comprises tungsten silicide. 

Regarding claim 47, Chung et al. discloses in col. 4, lines 55-57 that the 
intermetallic compound comprises titanium tungsten. 

Response to Arguments 
6. Applicant's arguments filed 2/15/05 have been fully considered but they 
are not persuasive. 

Regarding applicant's argument that the composite interconnect layer of 
Chung et al. is actually represented by items 40A to 40C in Chung's specification 
and drawings, it is noted that Chung et al. discloses the composite structures 
including items 40A to 40C but the composite structures are those which are 
formed by the stack of layers, items 40B, 36B, 34B, 38B forming one composite 
structure, items 40A, 36A, 34A, 38A forming another composite structure, and 
layer 40C and its respective underlying layers forming yet another composite 
structure, items 40A, 40B, and 40C are not exclusively a single composite 
structure. 

Regarding applicant s argument that item 36B (or 36A) does not contain a 
metal from a first metal siUcide and a metal from a second metal siUcide, it is 
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noted that Chung et al. discloses that item 36B comprises titanium tungsten, and 
that the first metal silicide 38B comprises titanium silicide and that as an 
alternative embodiment the second metal silicide comprises tungsten silicide 
(when used in lieu of aluminum) thus item 36B indeed comprises a metal from 
the first metal silicide, and a second metal from a second metal silicide. 

Conclusion 

7. THIS ACTION IS MADE FINAL, Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply 
is filed within TWO MONTHS of the mailing date of this final action and the 
advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In 
no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Ginette Peralta whose telephone 
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number is (571)272-1713. The examiner can normally be reached on Monday to 
Friday 8:00 AM- 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Wael Fahmy can be reached on (571)272-1705. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpubhshed applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http:/ /pair-direct. uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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